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Total Energy (Hartree) and Dipole moment (μ) of dimers at  MP2/6-311++g(d,p) Level 
 
XY Comp. PG MP2 Energy Dipole 
     
HF A C3V -453.730468 2.06 
HF B CS -453.728948 2.80 
HF C CS -453.729120 2.28 
HF D CS -453.728292 2.22 
HF E C3V -453.727460 1.68 
     
ClF A C3V -912.676998 1.45 
ClF B CS -912.675599 2.21 
ClF C CS -912.675733 1.47 
ClF D CS -912.675948 1.88 
ClF E C3V -912.675625 1.10 
     
HNC A C3V -446.624389 2.76 
HNC B CS -446.623884 3.63 
HNC C CS -446.623870 3.10 
HNC D CS -446.623343 3.32 
HNC E C3V -446.621986 2.41 
     
HCN A C3V -446.652878 3.12 
HCN B CS -446.652785 4.03 
HCN C CS -446.652633 3.48 
HCN D CS -446.653178 3.68 
HCN E C3V -446.651917 2.94 
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Total Energy (Hartree) and Dipole moment (μ) of trimers at  MP2/6-311++g(d,p) Level 
XY Comp. PG MP2 Energy Dipole 
     
HF BD CS -554.010571 4.27 
HF CD CS -554.010835 3.10 
HF AE CS -554.011347 4.32 
HF CE CS -554.009996 3.56 
     
ClF BD CS -1471.904305 3.54 
ClF CD CS -1471.907160 3.33 
ClF AE C3V -1471.905475 2.96 
ClF CE CS -1471.904224 2.66 
     
HNC BD CS -539.801204 6.49 
HNC CD CS -539.801348 5.26 
HNC AE C3V -539.800310 7.13 
HNC CE CS -539.799853 4.93 
     
HCN BD CS -539.859550 7.17 
HCN CD CS -539.859539 5.67 
HCN AE C3V -539.858270 6.27 
     
 
Variations in the properties of NF3 and XY upon complexation and total complex volume obtained 
using the AIM methodology at the M05-2x/6-311++G(d,p) computational level 
XY Comp. ΔE NF3 (kJ mol-1) a Charge NF3 (e) b ΔVOL NF3 (au) c ΔE XY (kJ mol-1) a ΔVOL XY (au) c 
HF A –21.04 0.019 –8.45 11.35 -5.45 
HF B -28.70 0.004 -2.63 21.36 -3.22 
HF C -29.61 0.003 -3.17 22.31 -4.36 
HF D -20.94 0.001 -6.70 13.80 -2.61 
HF E -21.34 0.001 -1.31 17.99 -0.26 
ClF A -31.45 0.017 -8.59 21.42 -4.50 
ClF B -39.42 -0.004 –1.06 32.82 -2.21 
ClF C -43.59 -0.003 –1.87 37.74 -3.16 
ClF D -39.66 0.003 –3.74 33.35 -1.36 
ClF E -41.61 0.003 –3.45 36.70 -2.22 
HNC A -221.89 0.010 –5.63 216.30 0.15 
HNC B -226.77 0.002 –1.85 221.13 -1.48 
HNC C -227.84 0.001 –2.42 222.35 -2.16 
HNC D -225.43 -0.011 1.44 219.49 -3.61 
HNC E -225.28 -0.008 3.42 222.80 0.67 
HCN A -241.23 0.004 -2.43 238.10 0.16 
HCN B -243.46 -0.001 -0.65 239.13 -0.35 
HCN C -245.47 -0.001 -0.67 241.30 -0.31 
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HCN D -234.42 -0.007 -0.66 227.03 -3.04 
HCN E -236.65 -0.006 0.88 233.27 -0.29 
a Negative values mean a stabilization of the corresponding subunit in the complex 
b Positive values mean charge transfer from NF3 to XY in the complex 
c Negative values mean a contraction of the volume of the corresponding subunit in the complex 
 
 DEF (NEDA analysis) values of calculated dimers at the M02x/6-311++G(d,p) computational level 
XY Comp. DEF NF3 DEF XY 
HF A 32.43 19.37 
HF B 17.11 12.13 
HF C 18.12 13.35 
HF D 23.64 15.02 
HF E 18.49 10.00 
ClF A 72.80 27.66 
ClF B 34.73 19.92 
ClF C 34.98 20.79 
ClF D 16.65 14.18 
ClF E 16.86 10.71 
HNC A 37.99 4.10 
HNC B 26.57 4.73 
HNC C 28.28 5.36 
HNC D 16.44 10.00 
HNC E 10.71 6.69 
HCN A 26.57 2.80 
HCN B 19.87 5.27 
HCN C 18.74 5.23 
HCN D 25.86 13.93 
HCN E 20.63 6.95 
 
DEF (NEDA analysis) values of calculated trimers at the M02x/6-311++G(d,p) computational level 
XY Comp. DEF NF3 DEF X1Y1 DEF X2Y2 
HF BD 46.65 17.70 13.81 
HF CD 45.10 15.36 15.02 
HF AE 62.63 15.31 21.42 
HF CE 45.98 15.48 15.56 
ClF BD 55.61 13.56 22.80 
ClF CD 55.19 13.01 23.85 
ClF AE 93.72 10.42 29.87 
ClF CE 56.07 12.09 24.02 
HNC BD 50.38 12.26 5.77 
HNC CD 52.17 12.38 6.36 
HNC AE 57.99 10.59 4.81 
HNC CE 43.64 9.37 6.07 
HCN BD 53.51 17.70 6.65 
HCN CD 52.76 17.66 6.69 
HCN AE 52.55 8.74 3.26 
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Interaction Energies (kJ mol–1) and cooperative effect energy (kJ mol–1) of the calculated trimers  
  M052x/6-311++g(d,p) MP2/6-311++g(d,p) MP2/aug-cc-pvtz 
XY Comp. Eint Coop-Effecta Eint Coop-Effecta Eint Coop-Effecta 
HF BD –16.42 –1.21 –13.59 –1.11 -12.48 -0.99 
HF CD –15.95 –0.55 –14.28 –1.25 –12.70 –0.97 
HF AE –16.11 –1.17 –15.63 –0.89 –14.82 –1.22 
HF CE –13.59 –0.36 –12.08 –0.42 –10.53 –0.52 
ClF BD –14.04 –0.32 –12.68 –0.45 –11.84 –0.24 
ClF CD –13.00 –0.02 –* –* –* –* 
ClF AE –16.92 –1.49 –15.75 –0.47 –14.31 –0.48 
ClF CE –12.07 –0.21 –12.47 –0.32 –9.40 –0.19 
HNC BD –15.38 –1.53 –17.04 –1.68 –17.55 –1.69 
HNC CD –15.09 –1.27 –17.42 –1.75 –17.29 –1.56 
HNC AE –12.05 –0.89 –14.70 –1.12 –15.62 –1.38 
HNC CE –11.91 0.09 –13.50 –0.20 –13.46 –0.45 
HCN BD –14.37 –1.22 –14.42 –1.10 –15.11 –0.99 
HCN CD –13.72 –1.08 –14.39 –1.10 –* –* 
HCN AE –9.51 –0.75 –11.05 –0.60 –11.60 –0.90 
a Negative values mean greater stability of the trimer compared to the sum of energies of the  isolated dimers
* These geometries spontaneously evolve to other ones 
 
 
Interaction distances (Å) calculated for the trimers computed in this study 
M052x/6-311++g(d,p) MP2/6-311++g(d,p) MP2/aug-cc-pvtz XY Comp. 
d1 d2 d1 d2 d1 d2 
HF BD 2.805 2.015 2.942 2.080 2.917 2.045 
HF CD 2.850 1.979 2.966 2.017 2.926 1.997 
HF AE 2.897 2.021 3.04 2.022 3.088 1.992 
HF CE 2.883 1.971 3.021 2.009 3.073 1.991 
ClF BD 2.868 2.793 2.978 2.923 2.986 2.859 
ClF CD 2.891 2.762 –* –* –* –* 
ClF AE 2.930 2.727 2.952 2.803 3.052 2.68 
ClF CE 2.886 2.759 2.917 2.860 3.069 2.814 
HNC BD 3.296 2.110 3.333 2.107 3.226 2.092 
HNC CD 3.284 2.083 3.309 2.063 3.198 2.039 
HNC AE 3.426 2.217 3.547 2.153 3.506 2.118 
HNC CE 3.418 2.094 3.481 2.06 3.443 2.038 
HCN BD 3.092 2.324 3.165 2.351 3.058 2.379 
HCN CD 3.082 2.283 3.143 2.300 – – 
HCN AE 3.236 2.478 3.353 2.435 3.279 2.375 
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Geometrical comparative analysis of the interactions distances (Å) calculated for the trimers and 
the corresponding dimers 
  Δd1a Δd2a 
XY Comp. M052x/         6-311++g(d,p) 










HF BD -0.044 -0.084 -0.075 -0.073 -0.051 -0.036 
HF CD 0.001 -0.060 -0.066 -0.050 -0.040 -0.036 
HF AE -0.129 -0.067 -0.087 -0.036 -0.031 -0.028 
HF CE -0.143 -0.086 -0.102 -0.058 -0.048 -0.042 
ClF BD 0.032 0.062 -0.044 -0.041 -0.049 -0.007 
ClF CD 0.055 –* –* -0.037 –* –* 
ClF AE 0.017 -0.016 -0.020 -0.020 -0.030 -0.014 
ClF CE -0.027 -0.051 -0.003 -0.040 -0.047 -0.021 
HNC BD -0.064 -0.121 -0.100 -0.054 -0.063 -0.051 
HNC CD -0.076 -0.145 -0.128 -0.048 -0.055 -0.050 
HNC AE -0.155 -0.151 -0.187 -0.043 -0.052 -0.048 
HNC CE -0.163 -0.217 -0.250 -0.037 -0.058 -0.051 
HCN BD -0.062 -0.083 -0.081 -0.044 -0.050 -0.005 
HCN CD -0.072 -0.105 – -0.070 -0.053 – 
HCN AE -0.049 -0.093 -0.089 -0.054 -0.051 -0.054 
a Negative values mean shortening of the distance in the trimer compared to isolated dimer. 
* These geometries spontaneously evolve to other ones 
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Cartesian coordinates of the optimized structures at MP2/6-311++g(d,p) Level. 
 
OPTIMIZED GEOMETRY OF DIMERS  
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OPTIMIZED GEOMETRY OF TRIMERS  
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